Isolation of adenosine diphosphate D-glucose from corn grains by Recondo, Eduardo F. et al.
BIOCHL\IICAL AND JHOPHYSIC.\L RESE.\RCH CO~IMU . '<ICATI00.'S 
Vol. 12, N<:> 3, p. 204, 1963 
ISOLATION OF ADENOSINE DIPHOSPHATE D-GLUCOSE 
FROM CORN GRAINS 
E. RECONDO*, M. DANKERT* AND L. F. LELOIR 
Imtilulo de Investigaciones Bioquímicas, Fundación Campomar 
and fiacultad de Ciencias Exactas y Naturales. Buenos Aires 
Adenosine diphosphate D-glucose (ADPG) 
has been found to react about ten-fold faster 
tl1an uridine cliphosphate D-glucose (UDPG) 
in the synthesis of starch (Reconclo and Le-
loir, 1961). Subsequently some evidence was 
obtained indicating that ADPG is a natural 
compound. Thus a specific enzyme which 
catalyzes ADPG formation from aclenos ine 
triphosphate and glucose 1-phosphate was iso-
lated from wheat flour (Espada, 1962) . Fur-
thermorc Kauss and Kandler (1962) observ-
ecl tha t after administering 14C02 to Chlorel-
Ja a raclioactive compound which cochroma-
tographccl with synthetic ADPG could be de-
tected. Recently, a phosphorylase which acts 
preferentially on A.B'PG ancl catalynes its 
phosphorolysis to adcnosine diphosphate and 
glucose 1-phosphate has been found in wheat 
germ (Dankert, Gon<;:alves and Recondo, 
1963) . The present communication reports 
the isolation of ADPG from an alcoholic ex-
tract of corn grains. 
Fivc kilograms of sweet corn grains in the 
milky stage were disintegrated in 10 üters of 
ethanol (95 7o) with a blenclor and filter-
ecl. Thc extract was precipitated with mer-
curic aceta te as described by Caputto, Leloir, 
Cardini ancl Paladini (1950). After decom-
posing the mercury salts with H 2S the nu-
dcotides were adsorbecl on charcoal and elut-
e.d with ethanol-ammonia-water (25:0.50:75). 
AJiquots were then submitted to paper chro-
matography in ethanol-ammonium acetate of 
pH 7.5 (PaJaclini and Leloir, 1952) (What-
man 17 paper). A bancl with the same mo-
bility of a synthetic ADPG was eluted and 
rechrom:Hographcd in ethanol-ammonium 
acetate of pH 3.8 (Paladini ancl Leloir, 1952). 
After a final chromatography in the pH 7.5 
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solvcnt, a single bancl with the mobility of 
ADPG was isolatecl. About 8 !-'moles of ADPG 
were obtainecl per kilogram of corn grain. 
The ultraviolet spectrum of the compouncl 
was identical to that of adenosine in acid, 
neutral or · alkaline meclium. The substance 
moved like ADPG cluring paper electropho-
resis in sodium carbonate-soclium bicarbona-
te buffer of pH 9.2 and sodium phosphate 
buffer of pH 7.5. Chromatography in _etha-
nol-ammonia-water (Paladini and Leloir, 
1952) producecl adenosine monophosphate 
and a cyclic sugar phosphate as does synthe-
tic ADPG. 
After acid hydrolysis at pH 2 ancl 100<? 
for 10 minutes, the substance gave adenosine 
diphosphate, some adenosine monophospha-
te and traces of adeninc, as was shown by 
chromatography in the neutral ethanol-am-
monium acetate solvent. Paper chromatogra-
phy of thc hydrolysis products in butanol-
pyridine-water (] eanes, Wise and Dimler, 
1951) and paper clectrophoresis in potassium 
tetraborat·e followecl by treatment with the 
silver nitrate-sodium hydroxide reagent (Tre-
velyan, Procter ancl Harrison, 1950) revealed 
a largc glucose spot, ancl smaller ones in the 
zones corresponding to galactose and manno-
se. Aclenine was the only ultraviolet absorb-
ing product produced by hydrolysis of the 
ADPG fraction in 3 N HCl at lOO<? during 
1 hour, as judged by chromatography in iso-
propanol-HCl-water (170:41:39) (Wyatt, 
1%1). 
The ratio adenosine-total phosphate-recluc-
ing sugars exprcssed as glucose was 1: 1.9: 1.04. 
Total phosphate was determined by the Fiske 
ancl Subbarow method (1925) and reducing 
power by the Somogyi (1945) · ancl Nelson 
(19H) methods. 
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An cnzymatic assay with glucose oxidase 
(Huggett and N ixon, 1957) after acid hy-
crrolysis showcd that 60 ro to 70 7o of the 
reducing sugar was g:ucose_ The nucleoside 
diphosphate sugar was tested with the starch 
syntliesizing enzyme from beans (Leloir, Fe-
kete an :l Carclini, 1961) ancl the orthophos-
phatc aclenylyl transferase (Dankert, Gon<;a!-
ves ancl Reco nclo, 1963) from wheat germ_ 
The results are shown in Table L 
Apparently the substance isolatecl is main-
ly ADPG contaminatecl with other nucleo-
tides o( similar structurc. Further stuclies are 
heing carr iecl out to clarify the nature of the 
contaminating nuclcotides. 
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oxidase 70 100 
l Oalcu1ated from absorbancy at 260 m¡t. 
2 Determined with pyruvate kinase (Cabib a nd Lcloir, 1958). 
3 Measured with phosphoglucomutme-g1ucose 6-phosphatc dehydrogenase (Munch-Petersen, 1955) . 
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